High tumorigenic potential of a constitutively active mutant of the cholecystokinin 2 receptor.
The cholecystokinin 2 receptor (CCK2R) increases proliferation of normal and neoplastic gastrointestinal cells and activates various mitogenic signaling pathways when stimulated by gastrin. To study the incidence of permanent activation of this receptor in tumorigenicity, a constitutively active mutant was generated by replacing residue Glu151 in the conserved E/DRY motif by Ala. Expression of the E151A-CCK2R mutant in NIH-3T3 cells causes ligand-independent activation of phospholipase C and ornithine decarboxylase, two enzymes critical for mitogenesis. Strikingly, the constitutive activity of this mutant was associated with dramatic alteration of NIH-3T3 cell morphology, enhanced cell proliferation and invasion. Moreover, injection of cells expressing E151A-CCK2R in nude mice resulted in the development of large and rapidly growing tumors. By contrast, none of these effects was observed with cells expressing the wild-type CCK2R, indicating that the tumorigenic properties of the E151A-CCK2R mutant is the result of its constitutive activation. To date, this is the first report that provides evidence for the high tumorigenic effect of a constitutively active CCK2R mutant, thus raising a potential role of the CCK2R in human cancer.